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Abstract 
Two experiments were performed to determine the effects of increasing standardized ileal digestible 
(SID) tryptophan to lysine (trp:lys) ratio in growing-finishing pig diets containing 30% dried distillers grains 
with solubles (DDGS). In both experiments, soybean meal replaced crystalline lysine and threonine to alter 
the dietary SID trp:lys concentrations while maintaining minimum ratios of other amino acids. In Exp. 1, a 
total of 638 pigs (PIC 1050 x 337, initially 80.0 lb) were used in a 105-d trial with 26 to 27 pigs per pen and 
6 pens per treatment. Pens of pigs were randomly allotted to 1 of 4 dietary treatments with standardized 
ileal digestible trp:lys ratios of 14.0, 15.0, 16.5, and 18.0%. All diets were fed in meal form and treatments 
were fed in 4 phases. For the overall trial, ADG and ADFI increased (linear; P < 0.001) as trp:lys increased 
through 18%; however, the response tended to be quadratic from d 0 to 42, with optimal ADG and ADFI at 
16.5% SID trp:lys. Feed efficiency was not influenced by SID trp:lys ratio. Although feed cost per pig 
increased (linear; P < 0.001) as SID trp:lys ratio increased, so did (linear; P < 0.04) final live weight, HCW, 
income per pig, and income over feed cost (IOFC). The results of this experiment indicated the optimal 
SID trp:lys ratio was 16.5% from 80 to 160 lb, but at least 18% from 160 to 265 lb. In Exp. 2, a total of 
1,214 pigs (PIC 1050 x 337, initially 146.2 lb) were used in a 73-d finishing trial with 25 to 28 pigs per pen 
and 9 pens per treatment. Pens of pigs were randomly allotted to 1 of 5 treatment groups. Pigs were fed 
common diets before the start of the experiment. Dietary treatments included corn-soybean meal-based 
diets with SID trp:lys ratios of 15.0, 16.5, 18.0, and 19.5, and the 15.0% diet with L-tryptophan added to 
achieve 18.0% SID trp:lys ratio. Overall (d 0 to 73), ADG, ADFI, F/G, final weight, and HCW improved (linear; 
P < 0.03) as dietary SID trp:lys increased through 19.5%. Increasing SID trp:lys increased (linear; P < 
0.001) feed cost per pig, but also increased (P < 0.01) total income per pig. While there were no 
differences on an IOFC basis, pigs fed the highest level of SID trp:lys had numerically the greatest IOFC. 
Overall, there were no significant differences between the diet with 18.0% SID trp:lys and the diet with 
15.0% SID trp:lys with added L-tryptophan to 18.0%. These experiments demonstrate there is opportunity 
to improve growth performance in late-finishing pigs with increased SID trp:lys ratios in diets containing 
high amounts of DDGS.; Swine Day, Manhattan, KS, November 18, 2010 
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Item 14.0 15.0 16.5 18.0   14.0 15.0 16.5 18.0
Ingredient,%
Corn 57.34 55.79 53.23 50.79   59.49 57.93 55.72 53.46
Soybean	meal,	46.5%	CP 10.30 11.96 14.69 17.26   8.19 9.85 12.22 14.60
DDGS2 30.00 30.00 30.00 30.00   30.00 30.00 30.00 30.00
Limestone 1.15 1.14 1.12 1.10   1.17 1.16 1.14 1.12
Salt 0.35 0.35 0.35 0.35   0.35 0.35 0.35 0.35
Vitamin	premix 0.10 0.10 0.10 0.10   0.10 0.10 0.10 0.10
L-threonine 0.07 0.04 --- ---   0.06 0.04 --- ---
L-tryptophan --- --- --- ---   --- --- --- ---
Liquid	lysine 0.68 0.61 0.50 0.39   0.64 0.57 0.47 0.37
Phytase3 0.01 0.01 0.01 0.01   0.01 0.01 0.01 0.01
TOTAL 100.0 100.0 100.0 100.0   100.0 100.0 100.0 100.0
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids,	%
Lysine 0.95	 0.95	 0.95	 0.95	   0.87	 0.87	 0.87	 0.87	
Isoleucine:lysine 60 63 67 72   61 64 69 73
Leucine:lysine	 174 178 185 191   184 189 195 202
Methionine:lysine	 30 31 32 34   32 33 34 35
Met	&	Cys:lysine	 61 63 66 68   65 66 69 72
Threonine:lysine	 62 62 62 65.62   64.08 64.45 63.68 67.46
Tryptophan:lysine	 14.0 15.0 16.5 18.0   14.0 15.0 16.5 18.0
Valine:lysine 0.74 0.77 0.82 0.86   0.77 0.80 0.84 0.89
Total	lysine,	% 1.10	 1.11	 1.11	 1.12	   1.02	 1.02	 1.03	 1.03	
ME,	kcal/lb 1,525 1,525 1,525 1,525   1,525 1,525 1,525 1,525
SID	Lysine:ME	ratio,	g/Mcal 2.83 2.83 2.83 2.83   2.59 2.59 2.59 2.59
CP,	% 17.87 18.49 19.52 20.50   17.07 17.69 18.58 19.49
Ca,	% 0.50 0.50 0.50 0.50   0.50 0.50 0.50 0.50
P,	% 0.44 0.45 0.46 0.47   0.44 0.44 0.45 0.46







  Phase	3   Phase	4
  Trp:Lys	ratio,	%   Trp:Lys	ratio,	%
Item 14.0 15.0 16.5 18.0 14.0 15.0 16.5 18.0
Ingredient,%
Corn 61.99 60.64 58.53 56.51 64.43 63.20 61.43 59.51
Soybean	meal,	46.5% 5.79 7.22 9.47 11.61 3.41 4.71 6.61 8.63
DDGS2 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00
Limestone 1.14 1.14 1.12 1.10 1.15 1.14 1.12 1.11
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
L-threonine 0.05 0.03 --- --- 0.05 0.03 --- ---
L-tryptophan --- --- --- --- --- --- --- ---
Liquid	lysine 0.59 0.53 0.43 0.34 0.54 0.48 0.40 0.32
Phytase3 0.003 0.003 0.003 0.003 0.002 0.002 0.002 0.002
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Calculated	analysis                
Standardized	ileal	digestible	(SID)	amino	acids,	%            
Lysine 0.78	 0.78	 0.78	 0.78	 0.69	 0.69	 0.69	 0.69	
Isoleucine:lysine 63 66 71 75 65 69 73 78
Methionine:lysine	 34 35 36 38 37 38 39 40
Met	&	cys:lysine	 69 71 74 76 75 77 79 82
Threonine:lysine	 66 66 66 70 69 69 69 73
Tryptophan:lysine	 14.0 15.0 16.5 18.0 14.0 15.0 16.5 18.0
Valine:lysine 80.48 83.54 88 93 85 88 93 98
Total	lysine,	% 0.92	 0.92	 0.93	 0.94	 0.83	 0.83	 0.83	 0.84	
ME,	kcal/lb 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526
SID	Lysine:ME	ratio,	g/Mcal 2.32 2.32 2.32 2.32 2.05 2.05 2.05 2.05
CP,	% 16.16 16.69 17.54 18.36 15.25 15.74 16.45 17.23
Ca,	% 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48
P,	% 0.43 0.43 0.44 0.45 0.42 0.42 0.43 0.44









Ingredient,	% Common	diet 15.0 16.5 18.0 19.5
15.0	to	18.0	
and	L-trp
Corn 51.50 54.09 60.71 58.66 56.58 54.51 60.68
Soybean	meal,	46.5% 16.42 13.84 7.05 9.26 11.46 13.67 7.05
DDGS2 30.00 30.00 30.00 30.00 30.00 30.00 30.00
Limestone 1.12 1.14 1.14 1.12 1.10 1.08 1.14
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.10 0.10 0.09 0.09 0.09 0.09 0.09
L-threonine --- --- 0.03 --- --- --- 0.03
L-tryptophan --- --- --- --- --- --- 0.02
Biolys3 0.50 0.47 0.63 0.52 0.41 0.30 0.63
Phytase4 0.01 0.01 0.003 0.003 0.003 0.003 0.003
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Standardized	ileal	digestible	(SID)	amino	acids,	%
Lysine 0.95 0.87 0.78 0.78 0.78 0.78 0.78
Isoleucine:lysine 71 72 66 71 75 80 66
Methionine:lysine 33 35 35 36 37 39 35
Met	&	cys:lysine 68 71 71 74 77 79 71
Threonine:lysine 65 66 65 66 70 74 65
Tryptophan:lysine 18 18 15 16 18 19 18
Valine:lysine 85 88 84 88 93 98 84
Total	lysine,	% 1.12 1.03 0.92 0.93 0.94 0.94 0.92
ME,	kcal/lb 1,526 1,526 1,528 1,527 1,527 1,526 1,528
SID	Lysine:ME,	g/Mcal 2.82 2.59 2.32 2.32 2.32 2.32 2.32
CP,	% 20.55 19.55 17.09 17.84 18.61 19.38 17.11
Ca,	% 0.51 0.51 0.48 0.48 0.48 0.48 0.48
P,	% 0.47 0.46 0.43 0.44 0.45 0.46 0.43










Ingredient,	% 15.0 16.5 18.0 19.5
15.0	to	18.0	
and	L-trp 15.0 16.5 18.0 19.5
15.0	to	18.0	
and	L-trp
Corn 63.26 61.48 59.59 57.80 63.24 69.33 66.83 64.47 62.13 69.30
Soybean	meal,	46.5% 4.58 6.48 8.49 10.39 4.58 13.13 15.79 18.35 20.85 13.14
DDGS 30.00 30.00 30.00 30.00 30.00 15.00 15.00 15.00 15.00 15.00
Limestone 1.13 1.12 1.10 1.08 1.13 1.10 1.12 1.10 1.08 1.10
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
DL-methionine --- --- --- --- --- 0.02 0.01 --- --- 0.02
L-threonine 0.02 --- --- --- 0.02 0.10 0.07 0.03 --- 0.10
L-tryptophan --- --- --- --- 0.02 --- --- --- --- 0.03
Biolys2 0.58 0.48 0.38 0.29 0.58 0.65 0.52 0.39 0.27 0.65
Optiphos	20003 0.002 0.002 0.002 0.002 0.002 0.01 0.01 0.01 0.01 0.01
Ractopamine	HC,	9	g/lb4 --- --- --- --- --- 0.23 0.23 0.23 0.23 0.23
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Standardized	ileal	digestible	(SID)	amino	acids,	%
Lysine 0.69 0.69 0.69 0.69 0.69 0.90 0.90 0.90 0.90 0.90
Isoleucine:lysine 68 73 78 83 68 60 65 69 74 60
Methionine:lysine 38 39 40 42 38 30 31 31 32 30
Met	&	cys:lysine 77 80 83 85 77 60 62 64 66 60
Threonine:lysine 68 69 73 77 68 66 66 65 66 66
Tryptophan:lysine 15 16 18 19 18 15 17 18 20 18
Valine:lysine 89 93 98 103 89 73 77 82 87 73
Total	lysine,	% 0.83 0.83 0.84 0.84 0.83 1.02 1.03 1.04 1.04 1.02
ME,	kcal/lb 1,528 1,528 1,527 1,527 1,528 1,524 1,523 1,522 1,521 1,524
SID	Lysine:ME,	g/Mcal 2.05 2.05 2.05 2.05 2.05 2.68 2.68 2.68 2.68 2.68
CP,	% 16.11 16.76 17.46 18.12 16.12 16.65 17.54 18.40 19.26 16.67
Ca,	% 0.47 0.47 0.47 0.47 0.47 0.49 0.50 0.50 0.50 0.49
P,	% 0.42 0.43 0.44 0.45 0.42 0.39 0.40 0.41 0.42 0.39





























14.0 15.0 16.5 18.0 Barrows Gilts Gender Linear Quadratic
Initial	wt,	lb 79.8 80.1 80.2 80.0 1.95 79.7 80.4 1.13 0.69 0.96 0.89
d	42	wt,	lb 152.2 157.4 161.7 161.6 2.67 157.3 157.0 1.54 0.90 0.01 0.23
Final	wt,	lb 258.5 265.5 275.6 286.0 2.97 276.1 266.7 2.10 0.006 <0.001 0.99
d	0	to	42                    
ADG,	lb 1.72 1.84 1.94 1.93 0.038 1.88 1.84 0.027 0.26 0.001 0.06
ADFI,	lb 3.96 4.43 4.50 4.56 0.114 4.42 4.30 0.081 0.28 0.003 0.07
F/G 2.30 2.41 2.32 2.36 0.053 2.35 2.34 0.04 0.86 0.80 0.67
d	42	to	105  
ADG,	lb 1.76 1.80 1.88 2.01 0.023 1.93 1.80 0.016 <0.001 <0.001 0.18
ADFI,	lb 5.71 6.07 6.38 6.65 0.110 6.51 5.90 0.078 <0.001 <0.001 0.40
F/G 3.24 3.37 3.39 3.31 0.063 3.38 3.28 0.045 0.12 0.55 0.10
d	0	to	105
ADG,	lb 1.75 1.82 1.91 1.98 0.016 1.91 1.81 0.012 <0.001 <0.001 0.43
ADFI,	lb 4.98 5.39 5.60 5.77 0.106 5.64 5.23 0.075 0.002 <0.001 0.16
F/G 2.85 2.97 2.94 2.92 0.050 2.96 2.88 0.035 0.16 0.53 0.21
Carcass	characteristics
Carcass	yield,	% 73.9 73.6 73.8 73.8 0.29 73.5 74.1 0.25 0.10 0.93 0.72
HCW,	lb 191.7 195.6 206.0 209.6 3.75 204.4 197.0 2.29 0.03 0.002 0.60
Backfat	depth,	in3 0.67 0.67 0.59 0.58 0.04 0.71 0.56 0.01 <0.001 0.63 0.86
Loin	depth,	in3 2.45 2.43 2.43 2.43 0.03 2.4 2.4 0.03 0.41 0.11 0.79
Lean,	%3 55.9 55.9 57.2 57.3 0.68 55.0 57.7 0.19 <0.001 0.77 0.89
Fat-free	lean	index3 50.3 50.4 51.3 51.4 0.51 49.6 51.7 0.14 <0.001 0.71 0.63
Economics4
Feed	cost/pig,	$ 43.04 46.70 51.13 51.18 1.041 50.37 45.66 0.637 <0.001 <0.001 0.01
Feed	cost/lb	gain,	$ 0.221 0.231 0.238 0.233 0.005 0.24 0.23 0.003 0.02 0.02 0.04
Income/pig,	$5 123.44 125.95 132.64 134.97 2.413 131.65 126.85 1.418 0.02 <0.001 0.60











Trp:Lys,	% Probability, P <
  15.0 16.5 18.0 19.5
L-trp	to	
18.0 SEM Linear Quadratic
18.0	vs.	L-trp	
to	18.0
Initial	wt,	lb 146.2 146.4 146.0 146.1 146.3 3.26 0.96 0.99 0.96
D	0	to	73
ADG,	lb 1.62 1.67 1.73 1.79 1.71 0.024 <0.001 0.86 0.54
ADFI,	lb 5.33 5.35 5.53 5.57 5.39 0.088 0.03 0.91 0.26
F/G 3.30 3.21 3.20 3.11 3.15 0.042 0.01 0.98 0.39
Final	wt,	lb 260.6 264.5 270.5 272.9 267.3 3.88 0.02 0.86 0.57
Carcass	characteristics
Farm	yield,	% 74.8 74.9 73.8 75.3 74.1 0.40 0.76 0.08 0.59
Carcass	yield,	% 75.3 75.5 75.1 75.0 75.0 0.42 0.52 0.67 0.86
HCW,	lb 194.9 198.0 199.6 205.4 198.1 2.77 0.01 0.62 0.71
Backfat	depth,	in3 0.62 0.60 0.59 0.63 0.63 0.02 0.96 0.09 0.09
Loin	depth,	in3 2.31 2.38 2.31 	2.32 2.34 0.03 0.80 0.29 0.39
Lean,	%3 56.1 57.0 56.4 56.3 56.4 0.29 0.96 0.08 0.86
Fat-free	lean	index3 50.9 51.1 51.3 51.1 50.8 0.19 0.98 0.07 0.08
Economics4
Feed	cost/pig,$ 32.16 33.15 35.14 36.61 34.68 0.562 <0.001 0.67 0.57
Feed	cost/lb	gain,$ 0.275 0.277 0.280 0.282 0.282 0.004 0.22 1.00 0.90
Income/pig,	$5 142.07 144.27 145.67 149.41 144.42 2.032 0.01 0.71 0.66
IOFC6 109.91 111.12 110.53 112.80 109.74 1.706 0.30 0.76 0.75
1	A	total	of	1,214	pigs	(PIC	1050	×	337,	initially	146.2	lb)	were	used	in	a	73-d	finishing	trial,	with	25	to	28	pigs	per	pen	and	9	pens	per	treatment.
2	Includes	pigs	that	died,	were	culled,	and	were	pulled	off	test	during	the	experiment.
3	Carcass	characteristics	other	than	yield	percentage	were	adjusted	by	using	hot	carcass	weight	as	a	covariate.
4	Diet	cost	was	based	on	corn	at	$3.50/bu;	46.5%	soybean	meal	at	$300/ton;	DDGS	at	$120/ton;	Biolys	at	$0.50/lb;	and	L-tryptophan	at	$15.00/lb.
5	Value	was	determined	by	using	a	base	carcass	price	of	$72.90/cwt.
6	Income	over	feed	cost	=	value	of	pig	-	feed	costs	during	trial	period.
